In this study the author has modeled and characterizes the performance of 3X10 Gbp/s Absolute Polar Duty Cycle Division (APDCDM) Multiplexing in dispersive environments at 1550 nm.
I. INTRODUCTION
As more capacity is required for telecommunication services, higher data transmission rates become essential to fulfill demand. In general, the maximum transmission rate in high speed optical networks is limited by the bandwidth of electronic components in the terminal equipment [1, 2] .
Therefore efficient use of the limited available band width is mandatory. Ultra high speed multiplexing systems requires a transmitter configuration based on short pulses. In this instance, nonlinear optical pulse compression in transmission fiber may be used reduce the liner dispersion of the optical pulses.
Multiplexing is the set of techniques that allows the simultaneous transmission of multiple signals across a single data link. There are several techniques for dividing one channel among many users especially in optical domain. Simplicity is the appeal of Optical Time Division Multiplexing (OTDM) [1] , Wave Length Division Multiplexing(WDM) [3, 4] and optical polarization based multiplexing [5] The retum-to-zero (RZ) format is however, recognized to generally yield better receiver performance [6, 7] . Recent technical progress in external modulation and short pulse generation enables an RZ signal to be employed, to removing the band with limitation of LD direct modulation.
In this paper, APDCDM technique is implemented in a high speed optical communication link with the setup uses only a single wave length channel; the system can be easily duplicated for other wavelength to represent a WDM system.
Researchers have for some time examined multilevel signaling as a way of increasing the capacity of optical communication systems [8, 9] . Four level signaling (N-ary) has an intrinsic signal to noise ratio penalty due to the fragmentation of the main eye to three smaller eyes [6] . There are other methods employed to provide more transmission capacity such as optical polarization multiplexing [8] , so that more than one chanel can be transmitted in single wave length. However these methods are not economical and are difficult to realize. Realizing these problems in this paper the authors introduced APDCDM based on retum-to-zero duty cycles which is allows signal multiplexing to be performed economically in the electrical domain. By using return-to-zero (RZ) modulation format and simple amplitude modulation (AJv) the capacity of 30 Gb/s per optical channel is achieved using 10 Gb/s transmitter and receiver. This achievement shows that APDCDM can become a potential alternative to increase the transmission capacity tremendously.
In section II of the article the basic properties of APDCDM are explained based on theoretical analysis. Results from the simulation study are discussed in subsequent section followed by a conclusion.
II. WORKING PRINCIPLE
The absolute polar duty cycle division multiplexing (APDCDI is based on having each channel modulated with a unique RZ duty cycle. In this technique each multiplexing user transmits bit 'O' with zero volts and for the case of bit one, the odd users transmit with +A volts and the even users tmnsmitted with -A volts. Based on the linear distribution of duty cycle, the multiplexing user transmits bit I within Ti second which is calculated as shown in equation (1) T(=x (Seconds) (1)
Where Ts is the time slot and n is the number of users. The first user has the shortest pulse width which is calculate using equation (1) - In this simulation the tests were carried out in the speed of 30GB/s for APDCDM, RZ-TDM and NRZ-TDM to test the back-to-back receiver sensitivity and also for the effect of distance and bit rate on BER. Various impairiment factors were considered, includinrg chromatic dispersion and nonlinear efcts. Figure 4 shows the receiver sensitivity of the APDCDM system for all the three channels in comparison to that of the TDM using 50 % of return-to-zero and none-retturn-to zero at 30 Gb/s. In general, the receiver sensitivity of all users in APDCDM system at BER of 1 e is around -1 3dBm, which is similar to that of RZ-TDM, Although APDCDM and RZ-TDM have the same receiver sensitivity note that APDCDM requires less bandwidth than TDM, which makes it more spectral efficient and less afcted by dispersion. Dispersion is more influential detrimentLal factor for high speed transmissions. When compared with 30 Gb/s NRZ-TDM, thlis techlique shows better sensitivity in the order of 3 Figure 6 shows the BER versus bit rate which is tested in the high speed range (lOGbps-l6Gbps), for each user over a fixed fiber leigth at a fixed transmission power for both APDCDM 
